A case report of hemifacial atrophy and review of literature is presented in this paper.
INTRODUCTION
Hemifacial atrophy, originally described by Parry 1 and Henoch and Romberg 2 , consists of slowly progressive atrophy of the soft tissues of essentially half the face which is characterized by progressive wasting of subcutaneous fat, sometimes accompanied by atrophy of skin, cartilage, bone, muscle 3 . Although the atrophy is usually confined to one side of the face and cranium, it may occasionally spread to the neck and one side of the body 4 , 5 and it is accompanied usually by contralateral Jacksonian epilepsy, trigeminal neuralgia, and changes in the eyes and hair 6 , 7 . Evidence of a mendelian basis is lacking. Lewkonia and Lowry 8 reported the case of a 16-year-old boy who developed facial changes at age 7 and had localized scleroderma on one leg and the trunk. The presence of antinuclear antibodies in his serum suggested that the Parry-Romberg syndrome may be a form of localized scleroderma. That Hemifacial atrophy is a form of localized scleroderma is supported by its concurrence with scleroderma. 7 , 9 , 10 , 11 Larner and Bennison 12 has also reported discordance in a pair of monozygotic twins. The affected twin was a 23-yearold male Caucasian who complained of progressive wasting of the right side of his face, first noted at age 17. The patient was left handed, whereas his twin was right handed. In addition there was no bony or cerebral asymmetry in the skull radiographs and CT brain scan respectively. Monozygosity was established by DNA fingerprints.
Other synonyms for Hemifacial atrophy include ParryRomberg syndrome, Romberg-Parry syndrome, Progressive facial Hemiatrophy, Progressive hemifacial atrophy.
A case report of hemifacial atrophy is presented in the study, in which simple prosthetic appliance was used to manage them.
CASE REPORT
A 20-year-old female student presented with a complaint of difficulty with mastication and unpleasing appearance. The left side of her face had been smaller than the right as far as she can remember. She denied any history of trauma or infection to that side of the face.
There was no positive family history of facial atrophy. Neither was there a family history of consanguinity. Her delivery was not assisted per vagina. The medical history was not contributory and was not on any form of medication.
A systemic review was none revealing. Neurological assessment by experts showed no defects with any of the 12 cranial nerves. Neither did a dermatological review reveal any dermatological pathology.
On physical examination, all her vital signs were within normal limits. There was a furrow in the midline of the forehead. There was a slight shuffling of gait to the left side. Extra-orally, there is facial asymmetry with the left side been slightly smaller than the right side. There was also the collapse of the left cheek ( Fig 1&2) . She had ptosis of the left eye and refractive errors but no other ophthalmic defects were noted. Intra-orally the oral hygiene was fair, the oral mucosa and the tongue looked clinically healthy. The left palatal shelf appeared smaller than the right and so was the left half of the mandible (figure3 &4). Only the right third molars were missing on the upper and lower jaw. The other teeth present appear to have normal shape and size. On the left however, the maxillary incisors, mandibular canine and the mandibular first molars were present. The maxillary incisors were fused. All the mandibular teeth were small for size and also grossly mobile. The residual ridges were narrow but firm (Figure5).
Posterio-Anterior X-ray view revealed deviation of the jaws and nasal septum to the left. There is hypoplasia of the frontal and ethmoidal sinuses. The left orbit looked smaller than the right orbit. X rays also revealed teeth with short roots. The ramus of the mandible on the left is shorter than the right with the right ramus appearing more dense than the left. (Fig 6 ) Various options of treatment were given to the patient. Due to financial constraints, we decided to conservatively manage her with the aim of improving her facial profile and mastication.
She was then referred to the oral surgery unit where extraction of all upper and lower left teeth were done.
Upper and lower alginate impressions were taken to fabricate upper and lower acrylic based dentures. Three days later secondary impressions were taken after border moulding the special tray with green stick impression compound and the wash impression was taken with polysulphide impression material.
The impression was boxed-in and then poured in dental stone. The upper and lower record blocks were constructed on the master cast for registration of occlusion (figure 7). With the occlusal surfaces of the teeth on the right making even contact, the record blocks were sealed. The bite blocks with the master cast were then mounted on an articulator. Selection of teeth was done together with the patient using shade guide under natural light. Semi anatomical teeth were selected for the posterior teeth.
The anterior teeth were set in front of the alveolar ridge, while the lower and upper posterior teeth were set over the center of the residual alveolar ridge and lateral to the upper ridge respectively. Subsequently trying-in of the upper and lower dentures was done, and at this phase the fit, stability, base extension, tooth position, support and patient's facial profile were evaluated. The patient was pleased with the appearance in wax and did not make any request for adjustment. The trial dentures were properly sealed down and then processed in acrylic and later fitted. This design was to uplift the left side of her face and also to improve her masticatory efficiency (Fig 8) . After delivery, the patient was satisfied and discharged after a few uneventful recall visits. 
DISCUSSION
Hemifacial atrophy is a rare condition that occurs sporadically although some familial distribution has been found 13 . The majority of cases are sporadic with no definite inheritance being proven in the literature.
The disease occurs more frequently in women with female to male ratio been 3:2 3 . It has a slight predilection for the left side and appears in the first or second decades of life 3 . It progresses over a time course of between two and 10 years, and atrophy appears to follow the distribution of one or more divisions of the trigeminal nerve. The resulting facial flattening may be mistaken for Bell's palsy 14 .
The aetiology has been the subject of considerable debate 7 , 15 , 16 . Wartenburg 7 considered the primary factor to be a cerebral disturbance leading to increased and unregulated activity of sympathetic nervous system, which in turn produced the localized atrophy through its trophic functions conducted by way of sensory trunks of trigemminal nerve. Other workers 15 , 16 suggested extraction of teeth, local trauma, infection and genetic factors could also be a cause. In a paper published in 1973, Poswillo 17 Hemfacial atrophy is a syndrome with diverse presentation. The most common early sign is a painless cleft, the "coup de sabre", near the midline of the face or forehead. This marks the boundary between normal and atrophic tissue. A bluish hue may appear in the skin overlying atrophic fat 19 .
The affected area extends progressively with the atrophy of the skin, subcutaneous tissue, the muscles, bones, cartilages, alveolar bone and soft palate on that side of the face. In addition to facial wasting that may include the ipsilateral salivary glands and hemiatrophy of the tongue, unilateral involvement of the ear, larynx, oesophagus, diaphragm, kidney and brain have been reported 11 , 14 .
It starts in the first decade and lasts for about 3 years before it becomes quiescent. The final deformity varies widely, burning itself out in some patients with minimal atrophy, while in others progressing to marked atrophy.
Neurological disorders are found in 15 % of patients with this disorder, while ocular findings occur in 10-40%, the most common one being enophthalmos 20 , 21 Rarely, half of the body may be affected. This condition may be accompanied by pigmentation disorders, vitiligo, pigmented facial naevi, contralateral jacksonian epilepsy, contralateral trigeminal neuralgia and ocular complications. Dental abnormalities include incomplete root formation, delayed eruption, severe facial asymmetry resulting in facial deformation and difficulty with mastication 22 .
The evaluation of hemifacial atrophy includes a thorough history and physical examination, photographic and cephalometric analysis, and three dimensional computed tomographic study. Family history of consanguinuity, intrauterine exposure to infection and toxins, and problems with delivery should be explored. Physical examination should focus on facial asymmetry as well as on isolated findings consistent with this syndrome. Investigations such as three dimensional computed tomography provides accurate reconstruction of patients' craniofacial skeletons, alleviates the need for constructing physical models and allows for faster and more accurate surgical planning. Photographs and cephalometry will allow for monitoring of facial symmetry over time and aid in planning surgical approaches to individual patients.
Its differential diagnosis includes post traumatic fat atrophy, hemifacial microsomia (first and second branchial arch syndrome), Goldenhar's syndrome, and partial lipodystrophy which is, however, always bilateral 7 , 11 , 23 , 24 .
Hemifacial atrophy remains almost as much an enigma today as it was when first reported by Romberg in 1846.
Presently there is no known definitive treatment but all available treatment schemes are adapted to the specific dysmorphology of individual patients which is geared to improving the facial profile and also the masticatory efficiency of the patient.
The basic principle of surgical treatment is to correct first the bony tissue deficits by the use of onlays, inlays, osteotomies and ostectomies with or without bone graft followed by soft tissue augmentation. The mandible is addressed initially since correction of mandibular malformations often stimulates maxillary growth. Maxillary growth is further enhanced with the use of maxillary activators. Costochondral grafts must be used in TMJ reconstructions. Soft tissue deficits are corrected with local and microvascular free flaps. Facial nerve defects usually are permanent and hearing must be assessed early to allow for hearing augmentation.
A variety of treatment techniques have been employed in an attempt to improve the atrophic deformity. These have included free fat grafts, dermis fat grafts, fascia, cartilage and bone for augmentation purposes 3 , 21 .
As the grafts, in may instances, are partially or completely reabsorbed, pedicle flaps and more recently omentum and de-epithelialized skin flaps transferred utilizing microvascular techniques have been employed 3 , 4 . While pedicle and microvascular free flaps allow for the permanent correction of large deformities, they have the disadvantages of being more lengthy procedures and result in additional scarring to both the donor and the affected sites. Deformities have also been corrected with alloplastic materials including liquid silicone which was previously used with great enthusiasm 21 , 25 , 26 , 27 , 28 . The large volumes of silicone often required, however, have led to late complications which include chronic relapsing inflammation, skin ulceration and sinus tracts 29 .
As subcutaneous fat is the tissue most commonly affected in hemifacial atrophy, it should ideally be replaced. In recent years, the injection of aspirated fat has been used for the correction of acne scars as well as for furrows, deep wrinkles and depressions resulting from liposuction surgery 30 , 31 , 32 . The correction of hemifacial atrophy utilizing fat injection has also been described 33 . Unlike prior fat grafting, which involved the harvesting of large pieces of fat, extraction of adipose tissue through a cannula or needle creates a culture of adipocytes which is believed to lead to more rapid revascularization and less reabsorption. The long-term survival of injected fat is as yet unknown; however, good results at three years appear encouraging 30 
